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increase in weight of the tire. 
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Bead cores 3a, 3b 
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CLAIMS 



[Claim(s)] 

[Claim 1] The radial -ply tire containing air which arranged the bead core which engaged the biparite 
crack surface of each other while dividing into right and left in the direction of a tire revolving shaft, 
constructed the carcass layer across the toe of bead of said Uichi Hidari pair, and inserted the edge of 
this carcass layer between the biparite crack surfaces of said bead core, and the toe of bead of a Uichi 
Hidari pair was made to pinch to these parting planes. 

[Claim 2] The radial-ply tire containing air according to claim 1 which is the concave convex with 
which said biparite crack surface gears mutually. 

[Claim 3] The radial -ply tire containing air according to claim 1 or 2 whose level difference of said 
concave convex is at least 0.5mm or more. 

[Claim 4] Claim 1 located in the center of abbreviation of the thickness of the toe of bead of the 
direction where this carcass layer and the carcass layer in said toe of bead cross at right angles thru/or 
the radial-ply tire containing air of three given in any 1 term. 

[Claim 5] Claim 1 located in less than **5% of range of said thickness of a toe of bead from the mid 
gear of the thickness of the toe of bead of the direction where this carcass layer and the carcass layer in 
said toe of bead cross at right angles thru/or the radial-ply tire containing air of three given in any 1 
term. 

[Claim 6] Claim 1 in which the terminal of said carcass layer projects from the inner skin of said bead 
core thru/or the radial-ply tire containing air of five given in any 1 term. 

[Claim 7] The radial-ply tire containing air according to claim 6 whose die length to which the terminal 
of said carcass layer projects is 0mm ** -5mm. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is lightweight, and its rolling resistance at the time of transit is 

low, and it relates to the radial-ply tire containing air excellent in toe-of-bead endurance. 

[0002] 

[Description of the Prior Art] Generally, around the bead core arranged in the toe of bead on either side, 
from the tire inside, the edge is turned up outside and can be winding up the carcass layer used as the 
frame of the radial-ply tire containing air. 

[0003] Drawing 5 shows the structure of the toe of bead 1 of this tire, from the tire inside, the carcass 
layer 2 is turned up toward an outside, and can wind up the surroundings of the bead core 3, and the 
reinforcement layer 4 for making the outside of the winding-up section ease the rigid level difference 
near the terminal of the carcass layer 2 is arranged. 

[0004] On the other hand, in order to lightweight-ize and to lower the fuel consumption at the time of 
transit of the radial-ply tire containing air, the bead core in a toe of bead 1 is divided into right and left in 
a tire hand of cut, it considers as the bead cores 3a and 3b so that it may illustrate to drawing 6 , and the 
method of putting and holding the carcass layer 2 among these bead cores 3a and 3b is proposed. In this 
approach, since there is no winding-up section of a carcass layer as in drawing 5 , only that part can 
achieve lightweight-ization. 

[0005] However, this inclination existed with tires for heavy loading, such as a tire for truck buses 
which the carcass layer 2 may escape from and come out from between bead core 3a and 3b during 
transit with this structure, may spoil toe-of-bead endurance, and is especially used by high internal 
pressure and the Takani pile. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the radial-ply tire 
containing air which was excellent in toe-of-bead endurance with amelioration of the stop structure of a 
carcass layer, attaining lightweight-ization. 
[0007] 

[Means for Solving the Problem] The radial-ply tire containing air of this invention for attaining the 
above-mentioned purpose makes it a summary to have arranged the bead core which engaged the 
biparite crack surface of each other, while dividing into right and left in the direction of a tire revolving 
shaft, to have constructed the carcass layer across the toe of bead of said Uichi Hidari pair, to have 
inserted the edge of this carcass layer between the biparite crack surfaces of said bead core, and to have 
made the toe of bead of a right-and-left pair pinch to these parting planes. 

[0008] The edge of a carcass layer is completely stopped between the biparite crack surfaces of a bead 
core on either side by this, and since it is lost that the edge of a carcass layer slips out of a bead core, it 
becomes possible to raise toe-of-bead endurance. 
[0009] 

[Embodiment of the Invention] Hereafter, an accompanying drawing is quoted and the operation gestalt 
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of this invention is explained. In each drawing, the same sign is given to the same component and the 
duplicate explanation is omitted. 

[0010] Drawing 1 is the direction sectional view of the meridian of a toe of bead showing the outline of 
1 operation gestalt of this invention, in drawing 1 , a bead core is divided into right and left in the 
direction of a tire revolving shaft, and is laid under the toe of bead 1 as bead cores 3a and 3b, and the 
edge of a carcass layer is pinched between bead core 3a on either side and 3b. 

[001 1] Since he is trying to engage mutually the pinching side (biparite crack surface) of the bead cores 
3a and 3b of the right and left which pinch the edge of a carcass layer, for example, the concave convex 
which gears mutually is formed in the pinching side of the bead cores 3a and 3b and the edge of the 
carcass layer 2 is pinched along with this concave convex, a stop of the edge of the carcass layer 2 
becomes firm. 

[0012] Here, in order to prevent an accumulator ball arising at the time of tire vulcanization, as for 
terminal 2a of the edge of the carcass layer 2, it is desirable to make it project from the inner skin of the 
bead cores 3a and 3b on either side. Although this wire extension changes with the classes and 
magnitude of a tire, it is set as 0mm ** -5mm (preferably l-3mm). 

[0013] Moreover, by this invention, as mentioned above, since the edge of the carcass layer 2 was 
pinched between bead core 3a on either side and 3b, the carcass layer 2 can be located in thickness A-A 
of the toe of bead of the direction which intersects perpendicularly with the carcass layer 2, or the center 
of abbreviation of B-B, and, thereby, the carcass layer 2 can be arranged near [ neutral -axis 5 ] bending 
in a toe of bead 1. Therefore, it becomes possible not to apply the force with a toe of bead impossible for 
during transit, to reduce distortion, and to raise toe-of-bead endurance. 

[0014] In addition, it is permitted from a viewpoint in which the location of the carcass layer 2 in a toe 
of bead 1 maintains the endurance of a toe of bead 1 that you make it located in less than **5% of range 
of the thickness of a toe of bead 1 from thickness A-A of a toe of bead 1 or the mid gear of B-B. 
[0015] Furthermore, as a continuous line Q shows the conventional tire of drawing 5 and a dotted line R 
shows [ the profile configuration of a toe of bead 1 ] each for this invention tire repeatedly, since, as for 
this invention tire, the carcass layer 2 can be located in the center of abbreviation of the thickness of a 
toe of bead 1, as compared with a tire, the thickness of a toe of bead 1 can be conventionally decreased 
to drawing 2 sharply, and thereby, it can be made to reduce lightweight-izing and rolling resistance of a 
tire further. 

[0016] Drawing 3 and drawing 4 are the direction sectional views of the tire meridian of a toe of bead 1 
showing the important section of other operation gestalten of this invention, form two or more concave 
convexes in the pinching side (biparite crack surface) of the bead cores 3a and 3b on either side, and 
show the case where the carcass layer 2 is made to pinch among these parting planes. The level 
difference (distance between the pars basilaris ossis occipitalis of a crevice and the crowning of heights) 
of the irregularity formed in the parting plane of the bead cores 3 a and 3b in order to strengthen a stop of 
a carcass layer is good to be preferably referred to as 1mm - 15mm at least 0.5mm or more, in order to 
strengthen a stop of the edge of the carcass layer 2. 
[0017] 

[Example] The stop structure of the carcass layer in a toe of bead was changed, three sorts of tires (tire 
size 1 1R22.5) hung up over Table 1 which made other specifications the same were manufactured (the 
conventional tire 1, this invention tire 1, comparison tire 1), and toe-of-bead endurance, rolling- 
resistance nature, and mass were evaluated by the following about these tires. It was referred to as the 
wearing rim 22.5x7.50, standard pneumatic pressure 700kPa, and convention load 26.72kN on the 
occasion of evaluation. This result is shown in Table 1. In addition, the following specification is also 
common into each tire. 

[Common specifications] A belt layer (four-sheet Steele cord), a carcass layer (one-sheet Steele cord), 
bead core total No. of coils (54) 

Toe-of-bead endurance: 1707mm of diameters of a drum and a load carried out the drum test in 200% 
load (53.44kN) of a convention load, and rate 45 km/h, and were run the drum test to toe-of-bead failure 
(it considered as endurance evaluation by mileage calculation). The characteristic set to 100 shows a tire 
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1 conventionally. The one where an index number is larger is excellent in toe-of-bead endurance. 
[0018] Rolling-resistance nature: It was because rolling resistance of a 1707mm [ of diameters of a 
drum ] (rates 20, 40, and 60, 80,100,120 km/h) tire is measured by indoor trial. The characteristic set to 
100 shows a tire 1 conventionally. The one where an index number is smaller is excellent in rolling- 
resistance nature (that is, rolling resistance is small). 

[0019] Mass: It was because the mass of a tire simple substance is measured. The characteristic set to 

100 shows a tire 1 conventionally. Mass is small and the one where an index number is smaller has 

lightweight-ized. 

[0020] 

[Table 1] 
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this invention tire 1 is excellent also in any of toe-of-bead endurance, rolling-resistance nature, and mass 

so that clearly from Table 1. 

[0021] 

[Effect of the Invention] As explained above, in this invention, toe-of-bead endurance is securable, 
strengthening a stop of a carcass layer and attaining lightweight-ization, since the edge of a carcass layer 
was pinched between the bead cores of the right and left which gear mutually. Furthermore, along with 
lightweight-izing, the rolling resistance at the time of transit can be reduced. 

[0022] Moreover, it becomes possible to reduce distortion and to raise the further toe-of-bead endurance, 
without applying the force with a toe of bead impossible for during transit, since a carcass layer can be 
located in the center of abbreviation of the thickness of a toe of bead and can make it always located 
near a bending neutral axis. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the direction sectional view of the tire meridian of a toe of bead showing the outline of 
1 operation gestalt of this invention. 

[Drawing 2] It is the explanatory view which compared the toe-of-bead profile configuration for 
explaining the lightweight-ized effectiveness of this invention. 

[Drawing 3] It is the direction sectional view of the tire meridian of a toe of bead showing the important 
section of other operation gestalten of this invention. 

[Drawing 4] It is the direction sectional view of the tire meridian of a toe of bead showing the important 
section of the operation gestalt of further others of this invention. 

[Drawing 5] It is the direction sectional view of the tire meridian of a toe of bead showing the outline of 
the structure of the toe of bead of a tire conventionally. 

[Drawing 6] It is the direction sectional view of the tire meridian of a toe of bead showing the outline of 
another structure of the toe of bead of a tire conventionally. 
[Description of Notations] 

1 Toe of Bead 

2 Carcass Layer 

2a The terminal of the edge of a carcass layer 

3 Bead Core 

3a Left bead core 

3 b Right bead core 

4 Reinforcement Layer 

[Translation done.] 
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